Honeywell's Docket No. ^j|V785 (4780) 
Practitioner's Docket No. JBb-USl 



* 



CLAIMS 



1. A layered low dielectric constant nanoporous matep^I comprising: 



2. 



a first layer juxtaposing a substrate; 

a second layer that is nanoporous apdjuxtaposing the first layer; and 
an additional layer partially juxtaposing the second layer. 

The material of claim L/wherein the low dielectric constant material has a dielectric 
constant no more th^ri 2.5. 

The material oPclaim 1, wherein the first layer substantially comprises a continuous, 



non-porousypolymer. 



4. 
5. 
6. 

7. 

8. 



The material of claim ^wherein the polymer is organic 

Th/ material of clairri4,/^herein the polymer comprises polyarylene ether. 

The material of claim^^hereir) Uttefirsl flaw substantially comprises a refractory 
ceramic material 




The materia^oprfaim 6^^hereinAthe ceramic material is selected from the group 
consistimj^H silicon nitride, silicon oxynitride, and silicon carbide. 



The material of claim 1 ^wherein the firsts 
material. 



itially comprises a nanoporous 



The material of claim ^ly^he^^ substantially comprises 

adamantane-based comp<5und. (f Y 



an 



10. The material of claim'T/ wherein the second layer substantially comprises a 
nanoporous polyjner,/ 
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11. 

12. 

13. 

14. 

15. 

16. 
17. 



The material of claim 10, wherein the polymer cpiriprises at least one of a 
polyarylene ether or^^dmneintane-based compound. 

The material of claim 1, \yh€rein the additional layer comprises an organic 
compound. 

The material of claim 12^0*erein the organic compound substantially comprises at 
least one of a polyapytene ether or an adamantane-based compound. 

The material of cteim 1 ^wherein the nanoporous material comprises voids having a 
mean diametery^f l^srthan 100 nanometers. 




The matepfal of claig^f further comprising a layer of metal wire between the 
substrate and the first layer. 

The material of claiml^f^ is continuous. 

The material of claim 15, w^rgiii-#i^inetal wire is aluminum or copper. 



18. A method of producing a layered low dielectric constantjiaKOpofous material 
comprising: 



depositing at least part^of a second layer on the first layer; 



treating the sec0nd layer to create nanoporosity; and 




depositing at least part of an additional layer on the second layer. 

The^nethod of claim \5*>s wherein the substrate is a silicon wafer. 

le method of claim \^( wherein the first layer is treated to create nanoporosity 
'the layer. 
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25. 



The method of claim 18, wherein the low dielectric constant structural layer has a 
dielectric constant no more than 2.5, the first layer comprises a polyrpdr, the second 
layer comprises an OTganic polymer and said additional layer comjfrises a 
substantially organic polymer, and containing voids having^mean diameter of less 
than 100 nanometers. 

The method of claim 18, whereili the low dielectri^ constant structural layer has a 
dielectric constantJK5'm^e / ^ali 2.5, the first comprises polyarylene ether, the 
second layer comprises "apmyarylene ethet/^ontaining voids having a mean diameter 
of less than 100 na^^^rs and said actional layer comprises a polyarylene ether. 




The method of claim /[ 8<wherein the low dielectric constant structural layer has a 
dielectric constant n6 more tharr 2.5, the first layer comprises an adamantane-based 
compound, the second layer Comprises a polyarylene ether containing voids having a 
mean diameter omess thai/lOO nanometers and said additional layer comprises at 
least one of a polyarylene ether or an adamantane-based compound. 

The method of/claim^ 18, wherein the low dielectric structural layer has a dielectric 
constant no more than 2.5, the first layer comprises a refractory ceramic material, the 
second layer lonprises/zn organic polymer containing voids having a mean diameter 
of less than j/oO^nanometers, and the additional layer comprises a substantially 
organic polyiirer. 



The method/of claim 18, wherein the low dielectric structural layer has a dielectric 
constant no more than ^5, the first layer comprises silicon nitride, the second layer 
comprises polyarylene ether containing voids having a mean diameter of less than 
100 nanometers, and the additional layer comprises at least one of a polyarylene ether 
or an adamantane-based compound. 

/, 



constant 



26. The m,ethod of claim 18, wherein the low dielectric structural layer has a dielectric 



o more than/£.5, the first layer comprises silicon nitride, the second layer 



comprisesj an adamantane-based compound containing voids having a mean diameter 
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32. 



of less than 100 nanometers, and the additional layer compps^s at least one of a 
polyarylene ether or an adamantane-based compound, 

27. The method of claim 18, whereip^K^anopops^ity is created by leaching an 
inorganic component^fi^^^Tg^anic corja^onent in the second layer. 

28. The method o£<5mim 25,yfvherein the'morganic component comprises silicon. 



The^fnethod of clain^6ywfterem the inorganic component is selected from the group 
consisting of a colloidal silica, a fused silica, a sol-gel derived monosize silica, a 
siloxane, and a/silsesquioxane. 

The methop of claim / 25^herein the inorganic component comprises fluorine. 

The met]?(od of claim^^wherein the inorganic component is selected from the group 
consisting of HF, CF 4 , NF 3 , CH Z F 4 - Z and C 2 H x F y , wherein x is an integer between 0 
and 5/x + y isA5, and z is an integer between 0 and 3. 

The methocyof claim 18, wherein the additional layer is formed from a solution 
contjaining/ 1 volatile component and an organic polymer that is deposited on the 
second igfyer, allowe^to at least partially infiltrate the second layer, and heated to 
remote/the volatile component and to cure the polymer. 



33. The method of claim 39, wherein the additional layer comprises a solution of 
polyarylene ethS^issolvedjii cyclohexanone. 



/ 
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